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Presentation Outline (Morning Session)

B Safety Moment
»  Terminology— Sediment vs. Floodplain Soil &

e Status of Floodplain Soil Investigation

»  Sediment Data QQ‘?\

» Rl Sediment Data Quality
» Rl (Atlantic Richfield) Sediment Data *\
»  Other Sediment Data

»  Conceptual Site Model for Sedr@%etais

e Data Quality Objectives \

»  Sediment Study Desi Q/

w  Stream Profiles for giected Metals

> Primary Factors Influencing Metals Distribution

e Statistical Comparisons To Reference
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Discussion Outline (Afternoon Session)

» Schedule and Content of Interim RI Deliverab%eQ&
\)

»  Field Summary Reports (90 days after field wmpleted)
»  Technical Data Summary Reports (TDSRs)

» RI/FS Field Work Status Q~

» Remedial Investigation s?‘
»  Feasibility Study \Q\

= Work Planned for 2017
» Next Steps and W@&
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Safety Moment
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Terminology: Sediment vs. Floodplain Soil

Active Channel

Sedimernt Slorage Unit
Classifications
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Chronology and Status of Floodplain Soil Investigations

Work Plan Development and Field Implementation

LI 2010 - reconnaissance mapping of On-Property and Downstream Study Areas to identify
relative age categories (Category 1, 2, 3) in support of thefdevelopment of sampling design

[0 2012 - detailed intrusive mapping of floodplain soils of SQ characteristics in On-Property
Study Area

1 2013 — reconnaissance mapping of Reference S@Neas to identify analogue areas for

sampling

1 2013 - finalize Addendum No. 2 Oﬁ—Prope@brk Plan and obtained EPA conditional
approval of phased sampling approach

0 2014 — no intrusive activities performe o NHPA constraints

1 2015 — detailed intrusive mapping of: characteristics in Downstream and Reference
Study Areas

1 2015 — implemented floodplai é@ampling in On-Property Study Area and started
sampling in Reference Stud&e

LI 2016 — finalized work pla r floodplain soil sampling in Downstream and Reference Study
Areas

[ 2016 — completed floodplain soil sampling in Downstream and Reference Study Areas and
conducted deeper sampling (to 6 feet bgs) in the On-Property Study Area

Current Status

LI Laboratory analysis of samples collected in 2016 recently completed

1 Data validation and data quality reviews of 2016 sampling data are underway
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Summary of Floodplain Soil Sampling Design

Three Study Areas
(On-Property, Downstream Study Area, Reference Areas)

Study Areas Divided into Eight Reaches Q
w On-Property

» Aspen Creek - 0.95-mile reach of Aspen Creek exte Qﬂbwnstream from the property boundary to the
confluence with Leviathan Creek

» Leviathan Creek - 0.46-mile reach of Leviathan E!ree aetween the upstream and downstream property

boundary E

#  Downstream Study Area (DSA)
» Reach 1 (Leviathan Creek) - 1.68-mj h extending from the property boundary downstream to the

confluence with Bryant Creek
» Reach 2 (Bryant Creek) - 2.42- ch extending from the Bryant Creek headwaters (confluence of
Leviathan and Mountaineer cige ownstream to the confluence with Barney Riley Creek

» Reach 3 Upper (Bryant C 3.16-mile reach extending downstream from the confluence with Barney
Doud Creek

Riley Creek to the confl
» Reach 3 Lower (Br ?Feek) -1.78-mile reach extending downstream from the confluence with Doud
Creek to the conilue with the East Fork Carson River

e Reference Study Areas (RSA)

» Upper Mountaineer Creek - 1.81-mile reach extending from the headwaters of Mountaineer Creek to the
confluence with Poison Creek

» Lower Mountaineer Creek - 0.76-mile reach downstream of confluence with Poison Creek to confluence
with Bryant Creek

» Cottonwood Creek - 1.55-mile reach extending upstream from confluence with East Fork Carson River
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Floodplain Soil Sampling Locations

PLACEHOLDER FOR MAPS SHOWING FLOODPLAIN TRANSECT
AND SAMPLE LOCATIONS Q&
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Rl Sediment Data (Atlantic Richfield 2013)

In 2013, in-stream and SQT sediment samples collected

» In-stream samples collected from July 8 through July 25, 2013 and September
24 through October 3, 2013 ’(

» SQT samples collected June 17 through June 2@013, and September 30
through October 4, 2013 (two sampling even

» Samples collected by hand using stainless@al sampling equipment
in-stream sediment samples 4
» Samples collected from 0 to 3 cm Q“

» Bulk samples submitted for RI/F ?@Is, TOC, AVS, and AVS/SEM metals, and
particle-size distribution analysi

» Samples collected from 84 | ions in the DSA (Leviathan and Bryant creeks)

SQT sediment samples <<>/

» During the first samplj vent, samples collected from the upper 10 cm, during
the second samplin nt, samples collected from 0 to 3 cm

» Bulk samples submitted for bioassay testing, RI/FS metals, TOC, AVS,
AVS/SEM metals, and particle-size distribution analysis

» Samples collected from 8 locations during each event in Aspen, Leviathan,
Bryant, and Mountaineer creeks
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Rl Sediment Data (Atlantic Richfield 2015)

in 2015, sediment samples collected On-Property and RSA

» On-property samples collected from September %hrough September 15,
2015, and September 28 through October 27 §Q1

» RSA samples collected September 29 thro@%ctober 26, 2015
» Samples collected from 0 to 3 cm

» Bulk samples submitted for RI/FS r@a , TOC, AVS, and AVS/SEM metals,
and particle-size distribution an '

» Samples collected by hand u stainless steel sampling equipment
On-Property sediment sa% S

» Samples collected fr %locations in Aspen and Leviathan creeks

» Samples also colle@?ﬁom 4 locations in the BDPC on Leviathan Creek
RSA sediment samples

= Samples collected from 50 locations in Cottonwood and Mountaineer
creeks
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RI Sediment Data Quality
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RI Sediment Data Quality

Validation (%)

R (%)

U (%)

UJd (%)

J (%)

Not Qualified

Data Validation Summary
Rl Stream Sediment Chemical

’ﬁyses
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RI Sediment Data Usability

Data Use in Analysis Q&

Estimated values (flagged J or UJ) are used as the
reported value for the purposes of statistical
calculations and geostatistical evaluations

Laboratory results reported as non dete RL) or
qualified as U at an adjusted RL are n statistical
calculations at a value equal to th é

Only results from primary s s have been used
for statistical calculation geostatistical
evaluations. Field dupl%t samples (FD) have been
retained in the database, but are not used in this
evaluation
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Other Sediment Data

EPA Sediment Data Collected by Ned Black’s Team

» Annual sampling (once or twice per year during Jy@ and/or September)

» Surficial sediment (0 to3 cm) available from S 2000 through Sept. 2013
» 16 sites sampled consistently; occasional les at other sites

» 19 RI/FS metals (No hexavalent chro

Dave Herbst Index of Biotic Integrit &nthic Community
Index comprised of 10 met@ measures the health of benthic community

Score ranges from 0 to 1

Annual sampling (on WIC@ per year during June and/or September)

Sampling data fronQ 5 to present — data available only through 2014

Samples only from riffle habitat

her values represent worsening condition

¥y ¥ ¥ %Y ¥ 9%

Provides indirect information on sediment metal's bicavailability
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Herbst Index of Biological Integrity Monitoring
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Herbst Index of Biological Integrity Monitoring
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Biotic Index (composite community tolerance)
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Sediment Conceptual Model

Waste Rock Weathering — Pyrite Oxidation
» Enhanced by smgil particle size of mine wasle
» Primary end p s — sulfate, iron, proton acidity
» Mobilizes otk yace metals

Hydroxide ation & Precipitation

» Increa surface water pH downstream leads to
irgpend aluminum hydroxide formation,
Cheitation, and sediment deposition

ce melals adsorbed onto precipitated iron and

’S aluminum hydroxides
\\

Sedimentation

» Higher metal concentrations
associated with the fine grain
fraction (e.g. hydroxides, sills &
clays)

» Fine grain fraction preferentially
deposited in low energy vs. high
energy environments {e.g. pools vs.
cascades)

Primary Sources
»  Mine waste
 In situ Rock

Mine Waste Erosion

»  Transport of mine
waste and downstream
deposition
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Summary of Data Quality Objectives:
Stream Sediment/Floodplain Soil Investigations

Step 1 - Problem Statement:

Extent and magnitude of COPCs/COPECs in stream sediment/floodplain soil in the On-Property Study
Area are not sufficiently understood to make comparisons to reference goncentrations and ARARs,
evaluate risk to human or ecological receptors, and evaluate the need foNuture remedial action.

Step 2 - Study Question: ?\
Is stream sediment/floodplain soil chemistry in the On-Prop udy Area sufficiently characterized for the
R

purposes of comparisons to reference concentrations arﬁ& s, supporting human health and ecological
risk evaluation, and evaluation of remedial alternativeQ_Q essary?

Step 3 - Information Inputs:

+ Location and extent of depositional and no
+ Location and extent of sediment bedfor
« Floodplain soil classification, grain g
+ Extent of armoring and bank conjj ion (stability, topography)

» Stream sediment chemistry ( etals, general chemistry, AVS/SEM,etc)
+ Chemical-specific ARARs

» Screening level risk benchmarks

ositional features and relative ages of floodplain soils
ool, riffle, glide, step pool, and cascade)

Step 4 - Define Boundaries:
+ Stream sediment and floodplain soils in On-Property reaches of Leviathan and Aspen Creeks
« Stream sediment and floodplain soils in the Downstream Study Area (Leviathan and Bryant Creeks)
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Summary of Data Quality Objectives:
Stream Sediment/Floodplain Soil Investigations

Step 5 — Analytical Approach:

If RI/FS metals concentrations and other general chemistry parameters in stream

Sediments and floodplain soils are obtained from representative deposjfional environments, these
chemistry data can be used to evaluate human health and ecologic@ »comparison to ARARs and
reference concentrations, and evaluate remedial alternatives if neﬁ y

Step 6 — Acceptance Criteria: Q§

Data collection goal is to characterize range and distribu%o I/FS metals concentrations and other
general chemistry parameters in stream sediments arQl_o plain soils. Amultiple lines of evidence
evaluation of each dataset will be conducted using ssional judgment and exploratory data analysis
methods to assess the spatial and temporal vari@ﬁ the chemical data for the media of interest to
ensure that the datasets are representative a e an adequate sample size.

Both qualitative and quantitative accept@@c iteria will be considered.

Qualitative criteria will consider wf%e :

(1) investigative samples were ccht d for targeted environmental media and analyzed for RI/FS
metals,

(2) investigative samples were collected within areas that are considered representative of the
investigation area, and

(3) investigative samples were collected over time periods that are representative of temporal variability
in site conditions, if applicable.
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Summary of Data Quality Objectives:
Stream Sediment/Floodplain Soil Investigations

Step 6 - Acceptance Criteria (continued):

Quantitative criteria to be evaluated prior to the comparison of datasets in statistical analyses will
consider whether: 'Sﬁ
(1) detectable concentrations of individual RI/FS metals were presen#in more than four samples in
sample populations with less than 40 samples or the frequency of %tion of individual RI/FS metals
was greater than 10 percent in sample populations with more t samples,

(2) the dataset consists of 10 or more samples representativ&peciﬁc medium, and

(3) the dataset represents a single population as determiiﬁj exploratory data analysis.

Comparison to Chemical-Specific ARARs or TB
Null hypothesis: The concentrations of RI/FS m
Property and Off-Property study areas are sig
chemical-specific ARARs (e.g., MCLs)or T

media in potentially affected areas of the On
tly greater than
.g., screening risk levels).

Comparison to Reference Concentr; \4
Null hypothesis: The concentra$ /FS metals in media in potentially affected areas of the On

Property and Off-Property study are significantly greater than reference concentrations.

Acceptance Criteria: The limits of the likelihood of making decision errors are calculated to be: Type 1
error, false rejection at 0.05 (25 percent confidence level); and Type 2 error, false acceptance at 0.20
{80% confidence level).
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Summary of Data Quality Objectives:
Stream Sediment/Floodplain Soil Investigations

Step 7 — Study Design:
Preliminary Investigations
Reconnaissance mapping of the location and extent of stream sedimengand floodplain soil depositional

areas Q

Detailed Investigations — Stream Sediment ?“

+ Use professional judgment to establish location and ext in-channel environments based on the
sediment mapping completed in 2012

+ Collect stream sediment samples within stream th from O to 3 cm in wetland, glide, pool, step
pool, cascade, and vegetated channel environ

« Conduct laboratory analysis of R/FS metals, M, TOC, and grain-size distribution.

Detailed Investigations — Floodplain Soil \

+ Use professional judgment to select {fa ts/locations where there is likely to be 2 feet or more of
fine-grained soil. Establish transec%éampling of age-category 1, 2, and 3 floodplain soils.

+  Perform FPXRF analysis in surf% il samples {(approximately 0 to 6-inches) of the mapped soil
types to identify the variability, in and among the floodplain soil deposit.

« Collect floodplain soil samples at depths up to 6 feet bgs at 3 locations along each transect.
» Conduct laboratory analysis of RI/FS metals, general chemistry, TOC, and grain-size distribution.
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Sediment Study Design (Spatial Distribution)

Three Study Areas
(On-Property, Downstream Study Area, Reference Areas)

Study Areas Divided into Eight Reaches Q
w On-Property

» Aspen Creek - 0.95-mile reach of Aspen Creek exte Qﬂbwnstream from the property boundary to the
confluence with Leviathan Creek

» Leviathan Creek - 0.46-mile reach of Leviathan E!ree aetween the upstream and downstream property

boundary E

#  Downstream Study Area (DSA)
» Reach 1 (Leviathan Creek) - 1.68-mj h extending from the property boundary downstream to the

confluence with Bryant Creek
» Reach 2 (Bryant Creek) - 2.42- ch extending from the Bryant Creek headwaters (confluence of
Leviathan and Mountaineer crgek™ Yownstream to the confluence with Barney Riley Creek

» Reach 3 Upper (Bryant C 3.16-mile reach extending downstream from the confluence with Barney
Doud Creek

Riley Creek to the confl
» Reach 3 Lower (Br ?l-'eek) -1.78-mile reach extending downstream from the confluence with Doud
Creek to the conflue with the East Fork Carson River

e Reference Study Areas (RSA)

» Upper Mountaineer Creek - 1.81-mile reach extending from the headwaters of Mountaineer Creek to the
confluence with Poison Creek

» Lower Mountaineer Creek - 0.76-mile reach downstream of confluence with Poison Creek to confluence
with Bryant Creek

» Cottonwood Creek - 1.55-mile reach extending upstream from confluence with East Fork Carson River
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STUDY REACHES

PLACEHOLDER FOR MAPS SHOWING STUDY REACHES
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REFERENCE STUDY REACHES

PLACEHOLDER FOR MAPS SHOWING REFERENCE STUDY
REACHES Q&
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Sediment Study Design (Channel Type)

m where water leve
/| han a pool.
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Sediment Study Design (Channel Types)
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Channel Type Sampling Locations

PLCEHOLDER FOR MAPS SHOWING SAMPLING LOCATIONS
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Total Iron (mg/kg dw.)

Stream Profiles of Total lron & Percent Fines
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Total Arsenic (mg/kg dw.)

Stream Profiles of Total Arsenic

A. Leviathan & Bryant Creeks
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Total Copper (mg/kg dw.)

Stream Profiles of Total Copper

A. Leviathan & Bryant Creeks ?%en & Bryant Creeks
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Total Nickel (mg/kg dw.)

Stream Profiles of Total Nickel
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Total Thallium (mg/kg dw.)

Stream Profiles of Total Thallium
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Total Zinc (mgrkg dw.)

Stream Profiles of Total Zinc
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Total Arsenic (mg/kg dw.)

Total Arsenic vs. Percent Fines and Total lron
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Total Thallium (mg/kg dw.)

Total Thallium vs. Percent Fines and Total Iron
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Total Cobalt (mgrkg dw.)

Stream Profiles of Total Cobalt

A. Leviathan & Bryant Creeks
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Total Aluminum (mg/kg dw.)

Stream Profiles of Total Aluminum
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Total Vanadium (mg/kg dw.)

Stream Profiles of Total Vanadium
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Preliminary Statistical Comparisons

Nonparametric statistical tests
» Does not require assumptions of normality and &o(qogeneity of variance

» No outlier removal

# Kruskal-Wallace test for comparing more@xvo sites
B

=

Mann-Whitney test for comparing twc&te
- Significance level = p < 0.05 ??‘
Statistical comparisons \é
» Metals correlation with '\size (percent fines: < 63 um diameter)
» Grain size versus ch&ipe
» Metal concentratiogtomparisons among three reference reaches
» On-Property and DSA reach comparisons to reference reaches
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Metals Correlation with Grain Size

Significant positive correlation with percent fines (silt & clay) (p < .05)
» Al, Sb, As, Ba, Be, Cd, Cr, Cr¢, Co, Cu, Fe, Pb, MQ Hg, Ni, Se, Ag, Tl, Zn
No significant correlation with percent fines (&%OS)
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Grain Size Versus Channel Type

No significant difference in grain size (percent fines) among channel types

100

80

80

70

60

50

40

Percent Fines

30

20

10

o

Beaver
Pond

Cascade

Glide

Riffle

Step pool Vegetated Wetland
channel

41

PRELIMINARY DRAFT

ED_001709_00000834-00041



Comparisons among Reference Reaches

Highly significant difference among three reference reaches (p < 0.1)
» Al, As, Ba, Be, Cd, Cr*6, Co, Cu, Fe, Pb, Mn, Hg,)Q Se, Ag, Tl, Zn
No significant difference among reference rea&@s (p > .05)

» Sb, Cr,V
QQ~

Conclusions 4

» Reference sediment data were @Vmoled for comparisons to on-property and
DSA reaches N

» Differences can be attribut grain size

%
&
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Grain Size versus Study Reach
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Next Steps:
Stream Sediment/Floodplain Soil Investigations

Stream Sediment

LI Complete spatial evaluation of stream sediment data collected by Atlantic Richfield

1 Conduct comparison to EPA stream sediment sampling redults

[ Estimate reference threshold concentrations for referendgrreaches

[ Complete weight of evidence evaluation of SQT res ?*

1 Complete interpretation of results of statistical coﬁﬂ%ons and other lines of evidence

LI Conduct comparison to risk-based screening lqv

1 Develop exposure areas and exposure poir@qcentrations (EPCs)

[ Prepare TDSR for submittal in Q1 2017

Floodplain Soil ?“

1 Complete data validation and data q /usability reviews

.l Conduct spatial evaluation of floo i soil data collected by Atlantic Richfield

1 Estimate reference threshold ‘hge trations for reference reaches

[J Conduct comparison to risk screening levels

LI Develop exposure areas xposure point concentrations (EPCs)

"1 Prepare TDSR for submitt2X in late Q2 2017

Reporting Options

] Option 1 - Submit Sediment TDSR and Floodplain Soil TDSRs independently in Q1 and late
Q2 2017, respectively

LI Option 2 - Combine Sediment and Floodplain TDSRs into a single TDSR for submittal in late

Q2 2017

44

PRELIMINARY DRAFT

ED_001709_00000834-00044



RI/FS Field Work Status

RI Data Collection Activit:

Study Area

Mine Waste Sail

Mapping/Field
Verification
Groundwater
Sampling

Drilling/Well
Monitoring

| Installation

On-Property Study Area

Off-Property Study Area

Downstream Study
Area

River Ranch

East Fork Carson
River

Ore Piles

Leviathan Mine Roa

Reference Study Area

.

.

Floodplain Soil
Sampling

Soil Sampling

eorological
ring

Moni

ater
Source Monitﬁg

Stream Sediment

Sampling

Task complete (for select activities assumes 2 years monitoring sufficient)
Task in progress (for select activities assumes 2 years monitoring needed per work plan)

: Task not started

SW/ GW Interaction

Upper Tributary

Characterization

Storm Water and

Snowmelt Monitoring

Plant/Soil Sampling
Fish Surveys and

Sediment Quality
Sampling

Triad

Q1 = Quarter field work estimated to be complete (may change based on time required, weather conditions, and contractor availability).
* = Based on 2 years monitoring per work plan
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RI/FS Field Work Status

5
=
%
_— SS9
FS Investigation/Study > o
= =
| g | 8
Q. s | 8| &
i =
55

Geotechnical lnvestl@

Revegetation T \nhty Stud

Tz@ complete
Task in progress

= Task not started

Q1 = Quarter field work estimated to be complete (may
change based on time required, weather
conditions, and contractor availability).
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RI/FS Field Work Status

PLACE HOLDER FOR SUMMARY OF WORK COMPLETED UNDER
APPROVED AND CONDITIONAL APPROVEDQNORK PLANS AND

TSAPS
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RI/FS Field Work Status

PLACE HOLDER FOR WORK PLANNED FOR 2017
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